Protein aggregates are transported to vacuoles by a macroautophagic mechanism in nutrient-starved plant cells.
When a fusion protein of cytochrome b5 (Cyt b5) and the red fluorescent protein (RFP) are expressed in tobacco BY-2 cells, the expressed protein forms intracellular aggregates that emit red fluorescence. When such cells are grown to the stationary phase or incubated in nutrient limited medium, RFP fluorescence can be detected in the vacuolar lumen. We investigated this transport mechanism using a limited-nitrogen model. E-64 and 3-methyladenine, which inhibit autophagic processes, blocked the transport of the RFP signal to the vacuole. We next traced the autophagic process in tobacco cells using YFP fused with the tobacco Atg8 homologue (YFP-NtAtg8) and analyzed the contribution of autophagy to the vacuolar transport of the aggregates. Under limited-nitrogen conditions, the aggregates were degraded in preference to other organelles, and the autophagosomes colocalized with the aggregates at a higher frequency than with mitochondria. This is the first demonstration that selective macroautophagic degradation can occur in plant cells.